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PNEUMO MSG-325 LATHE
R. L. RHORER
Group SD-4, Los Alamos Scientific Laboratory
Los Alamns, New Mexico 87545

The LASL Shop Department has recently installed a Pneumo
MSG-325 two-axis contouring lathe. This one-microinch
resolution lathe, which utilizes both air-bearing spindle
and air-bearing slide ways, was purchased prinmr?'ly for
miniature work, but can 21so single point diamond turn
uetal optics.

The nced for highly precise miniature parts with optical quality surface
finishes has 1cad the Los Alamos Scientific Laboratory's Shop Departrent to
purchase a Pnewno MSG-325 two-axis rountouring lathe, This lathe is controlind
with an Allen-Bradley CNC control unit and utilizes a Hewleti-Fack .d | aser
Interfurorcter system for onc-microinch resolution feed-back. The lathe has
air bearing slide ways with 300 by 200 van travel.

The lathe was tpecificd to allow parts in Lhe sub-millimeter sicse range,
such as necded tor 1nertial confinement fusion targets, to be ‘urned. A scale
mdel analysis of a typical machining process was used to aid in the pachine
sm.-nlflmtluns-' In yeneral we sought a lathe with the ability to precisely
move 1n 0.1 micrometer or smaller steps, with the capability to single point
MHamond twrn and with the adapability to hold miniatwre parts. Foew:o Precision,
Inc. of Keene, Kow Hampshire manufactures the MsG-325 lathe, shown In |igure 1,
primarily for the single point damond Lurning of wetal optics, but the lathe
has mnt vur poqubvements fur the very waall parts.  In additlon to these very
smell parts we intend to make & varlety of procsion parts up to about 100 e

in diameter as well as pessibly turning sowe aptical corgonents,



Some details of the machine parameters are shown in Table I. The
air-bearing ways are attachea to a large granite block which is supported
1rsice the outer frame on a tnree point, self-leveling air isclatiun system.
The size of the granite base can be seer in Figure 2. The air-bearing spindle
fs drivenr with a vicratior isolatea -ctor rounted on tcp of the spindle housing
uwtilizing a tnin flat bclt. The laser interferc-eter cwronents are mounted
to a frare attacred to the granite k#se. Tne spindle arive ard laser brackets
car te scen in Figure 2, & pnutiyrach Gf the rach1i 2 with the -oter cover
re-oved.

Tne lathe (approxi. ate cost, £300.000) was purchasea to 1etailed LASL
specificarions. Acceptance testirg Las perfor. 04 at Trew-0's plant, The
cpecifications ana test resylts are 24 "wrized in "ukle 1. Tne racnine net
all of gur siecifications Lricr to snivping te LASL, altrcugh the pesitioning
chncks were S vandt Driceistiont (j-o1:ca py the TASL o r-sentative to Le d-.@
0 v rerature varfutions «t e fr-w o Biunt).  The Srai el L g pure
perferred by using F.dw § Auurls straipt eoge, and tne [esitining orecks
were aguinst ¢ Mors 1 imb wlep .= = plicd by 1AsL. A typical straighiress
eneck IS sriws in figure 4,

e . aeninr was graeese ie Logust 19979 ane felioead 1o 1ASL oA F dae 1980,
upure? icattly ore otk earlier 1tean o Gled,  Twe 10 cntatives from
Fnew-0 a. o cam e L g chiee et Gl tend tne et Ngitan,  The o i hine v
installen ang of-rating on g fortn lay after aredyvie, at AL, "o v o ning
has je=furr o siry we 11, a1 w plan e cave L 1l g e v witn Lo peeatare

control in Qutoner o0 by e 1A,



A test part was designed with some of the characteristics of the small
parts intended for this lathe. The part contains a conical section and
transition to a spherical end radius as shown in the sketch, Figure 5.

A photograpn of a copper and brass part turned on the Pneumo lathe to these
dimensions 1s shown as Figure 6. Tne interral linear and circular interpolation
of the Allen-Bradley controller was used to gencrate the cuntour.

The surface finish appears very yood visually and a Proficorder trace of
the conical section of the copper piece is shown on Figure 7. The part’ was
machined at 2000 rpm using a 0.020 inch radius diamond tool with a feed rate
of 0.100 inch per minute..

One area of this part which is of narticular interest to us is the smoothness
of the tiansition between the conica. section and the spherical radius. We
have examined this transition by using @ 0.0005 inch vadius stylus in our lincar
Proficorder pussing over the part parallel to the wunical section. This record
along with plotted theorectically perfect puints is shown in i'izure 8,

This part 11lustrates that Lhe machine is cajuble of doing many of the
small contoured shapes we require ot LASL. A yood deal of werk remains in
desiyning the special fixturing and tooling often required for Lhe special
small hardware picces, but we think the Pneuno lethe performs very well and
has a great deal of potential in the arca of ultra-precision turning.

Refeiongns
1. R. L. Rhorer, "Machine Tools for ICF Pellet Fabirication®

Los Alamos Scientific laboratory informal report 1A<UR /0-646
(February 1940).
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FIGURE 1. PHOTOGRAPH 0F PNEUMO 1SG-325 LATHE
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iigure 5. Pnoumo Lathe Test Picee
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Figure 7. Surface Finish of Test Ficce
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Figure 8. Transition of Conc to Spherical Section



